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Previously we reported a method of displaying the shape of an object by using an array of whisker sensors. The array of
whiskers was pressed against the object to be measured and the deflection of each whisker was measured. The measurements were
used as inputs to a neural network to recognize the shapes. However, the previous method needed a larger number of whiskers to
recognize the wider surface, because the array of whiskers has to be in full contact with the entire surface. Therefore, this study presents
a new method in which a much smaller number of whiskers are dragged across the surface of the measured object to distinguish the
shapes. The method is performed in the following manner. Firstly, a smaller number of whiskers are dragged across an object and each
whisker deflection direction is distinguished at discrete time intervals. Next, the neural network continuously monitors the output from
the whiskers and produces a result that characterizes the surface at the current scan position. Lastly, by building up a map of the
classification of the entire surface, the geometry of the measured object can be displayed. This study exhibits the hardware and software
required for displaying shapes, and shows examples of the results obtained from the measurements of some objects.


































































Fig. 3 Previous tactile sensor
Fig. 2 Deflection directions of the whisker and slope direction
(c) Measured strain at the base with the deflection angle
Fig. 1 Whisker element  (unit: mm)
(a) Section (b) Base
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た次式により得られる一対の値 ( , )i ix y を用いる．
( ) ( )( , ) cos 5 , sin 5
4 4i i




















 3·3 なぞり動作の方法  前節で述べた要素形状の
認識方法では，角柱をなぞる場合に2本のウィスカが稜
Table 1 Training data for NN to recognize the element shapes
Fig. 7 Deflection behavior of the whiskers due to friction
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Fig. 8 Deflection directions of the whiskers due to friction
(a) Edge       (b) Point
Fig. 9 Deflection behavior of the whisker touching an object
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① ② ③ ④
1 1 1 1 1
2 2 2 2 2
3 3 3 3 3
4 4 4 4 4
5 5 5 5 5
6 6 6 6 6
7 7 7 7 7
8 8 8 8 8
2 2 8 8 9
3 3 7 7 10
4 4 6 6 11
1 3 1 7 12
2 4 8 6 13
3 5 7 5 14
Point
Edge












































































Table 2 Occupied areas of the recognized element shapes
Table 3 Total occupied area of each element shape
Fig. 10 Display area and recognition area



















Total 64 32 32 0 0
Recognition
area
Occupied areas of the recognized element shapes
Plane Edge Point Noncontact























































































































































Fig. 11 Shapes of contact objects (unit:mm)
























(c) Sphere(b) Quadrangular pyramid
(a) Square pyramid








Fig. 14 Display result of the small size objects
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